intel. PC SDRAM Serial Presence Detect (SPD) Specification 


PC SDRAM Serial Presence Detect (SPD) 
Specification 


REVISION 1.2B 
November, 1999 


Nov, 1999 1 of 30 Revision 1.2B 


intel. PC SDRAM Serial Presence Detect (SPD) Specification 


THIS SPECIFICATION IS PROVIDED "AS IS" WITH NO WARRANTIES 
WHATSOEVER, INCLUDING ANY WARRANTY OF MERCHANTABILITY, 
NONINFRINGEMENT, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY 
WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL, SPECIFICATION OR 
SAMPLE. Intel disclaims all liability, including liability for infringement of any proprietary 
rights, relating to use of information in this specification. No license, express or implied, 
by estoppel or otherwise, to any intellectual property rights is granted herein. 


**Third-party brands and names are the property of their respective owners. 


Copyright Intel Corporation, 1997, 1999 


Nov, 1999 2 of 30 Revision 1.2B 


intel. PC SDRAM Serial Presence Detect (SPD) Specification 


Changes: 


Revision 1.2B: 
Updated Table 5, Serial Present Detect Data format, for consistency: 


- Definitions of bytes 32-35 were added to this summary table since they were already 
defined in the specs 
Added Section 5.0, SPD data format example. 


Revision 1.2A: 
Modified specification name 
Corrects the typos in Rev1.2 revision history 
Byte 127 bit 3 definition reserved for thermal information, values are TBD 


Revision 1.2 adds: 
Bytes 126, 127: Additional Information for “backward compatibility” 
Bytes 93-94: | Manufacturing Date Code 
Bytes 32-35: Additional Timing Information 
Byte 5: Changed the nomenclature from Bank to Row on the DIMM to remove 
confusion of Rows vs. Banks on a DIMM 


Revision 1.1 adds comments to clarify several Bytes: 
Bytes 3-4: | Note added to clarify address row/column 1/16 rollup usage. 
Bytes 5,17: Note added to clarify Module, SDRAM Device bank usage. 
Bytes 23-26: Note added to clarify timing1/16ns rollup usage. 
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1.0 Introduction 


This specification defines the Serial Presence Detect (SPD) electrical and Data Structure 
requirements for Synchronous DRAM Dual In-Line Memory Modules (SDRAM DIMMs) and Small- 
outline Memory Modules (SO-DIMM). These SDRAM DIMMs are intended for use as main 
memory installed on personal computer, work-station, and/or server motherboards. 


ih i i. 


Ef Boao oooo Haoao i 


O 40 mo uw Conon oo OOOO ul ooo O 
168-DIMM reference 


This specification largely follows the JEDEC defined 168-pin and SO-144 SDRAM DIMM SPD 
specs as of July 1996. Changes in process are currently shown in italics. 


2.0 SDRAM Module Performance Grades 


Three performance grades are defined in the SPD matrix: 


CAS Latency x highest latency, lowest performance 
CAS Latency x-1 2nd highest latency 
CAS Latency x-2 3rd highest latency, highest performance (may restrict freq) 


This is a relative series of three latencies, CL x being the most commonly available at this speed 
grade. 

The performance grade of the module is determined by the read data access time (Tac), and RAS 
cycle time (Trc) supported by the SDRAM components. 


Latency numbers in the sequence will depend on the speeds which are supported by the module. 
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3.0 EEPROM Component Specifications 


The Serial Presence Detect function is implemented using a 2048 bit EEPROM component. This 
nonvolatile storage device contains data programmed by the DIMM manufacturer that identifies 
the module type and various SDRAM organization and timing parameters. System read/write 
operations to the EEPROM device occur using the DIMM’s SCL (clock) and SDA (data) signals, 
together with SA(2:0) which provide the EEPROM Device Address. If the EEPROM device has a 
Write Protect input pin, it must be tied in the non-write protect state on the DIMM PCB. The 
EEPROM device selected by the DIMM manufacturer must use the SA(2:0) device address 
signals. The EEPROM must operate with a Vcc of 3.0 Vdc to 3.6 Vdc. 


Table 1: EEPROM Component Absolute Maximum Ratings 


All Input or Output Voltages with +4.6V to -0.3V 
Respect to Ground 


Ambient Storage Temperature -40 °C to +100 °C 


Table 2: EEPROM Component Operating Conditions 


Ambient Operating Temperature 0 °C to +70 °C 
Positive Power Supply 3.0V to 3.6V 


Table 3: EEPROM Component A.C. and D.C. Characteristics 


oca___| Active Power Supply Current_| fsu=100kHz | | 5.0 | mA 
Isp | Standby Current | Vin= GNDorVec | | 100A 
Jiu | Input Leakage Current | Vin= GNDorVec_| | 10 


|Iio | Output Leakage Current_ | Vour=GNDtoVec | | 0A 
|Vn | InputLow Voltage | 03 Vee X03 | VI 
[Vn | Input High Voltage | ec X07 | TV 
[Vor | OutputLow Voltage | Ton = 3.0mA_ TT 
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Table 4: EEPROM Component A.C. Timing Parameters 


| fs, | SCL Clock Frequency | | 80k 
T| Noise Suppression Time Constant at 100 ns 
Pia | SCL Low to SDA Data Out Valid | 03 | 70 | ws _| 
tpur Time the Bus Must Be Free before a 6.7 
pw [teemcese | LT 
| tupsra | Start ConditionHold Time | 45 | ts 
ios tek bow fine 
| tic | Clock HighTime | Ss 
tsu:sTA Start Condition Setup Time 6.7 
alo 
$$ 
a Oe ee ee Pa 
| te | SDAandSCLFallTime | | 800s 
| tsusro | Stop Condition SetupTime | 6.7 | ts 
| ton | Data OutHoldTime | 800 | ts 
| twe | Write CycleTime Ss 
Note: The write cycle time (twa) is the time from a valid stop condition of a write sequence to the end of the 
EEPROM internal erase/program cycle. During the write cycle, the EEPROM bus interface circuits are 


disabled, SDA remains high due to pull-up resistor, and the EEPROM does not respond to its slave 
address. 


SCL 


tuosta — tsu:pat tsu:sto 


SDA 
IN 


SDA 
OUT 


Figure 1: EEPROM Component A.C. Timing Parameters 
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Data 
stable 


Data 
change 


Figure 2: EEPROM Data Validity 


SCL | I \ / \ / \ I 
| I | I 
| I | I 
| I | I 
| | | | 
START STOP 


START = High to low transition of SDA while SCL is high 
STOP =Low to high transition of SDA while SCL is high 


Figure 3: EEPROM Start and Stop conditions 


SDA 


Output from 


| | | 
SDA 
Output from 


| I | 
I | | 
receiver | | | 

I l I 


START ACKNOWLEDGE 


ACKNOWLEDGE: 
Transmitter releases SDA after transmitting eight bits. 
During ninth clock cycle receiver pulls SDA low to acknowledge receit of the eight bits. 


I | 
| | | 
I | 
| | 
transmitter | | | | 


Figure 4: EEPROM Acknowledge 
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Ss 
SYSTEM i slave address es 
MASTER: (write) word address data fe) 
aes An —~— 


1}0]1}/OJA‘A‘AJO 
= ae Guede Renee EGE Eae ee A 


A A A 
EEPROM: c : ° 
Figure 5: EEPROM Byte Write Operation 
Ss 
SYSTEM T slave address s 
MASTER: R (write) word address (n) data n data n+1 data n+15 0 
nu TTT. 
SDA Ge Weeds TTrTrrirst TTTreriry TTrirerir 
A A A A A 
EEPROM: . : c c 
Figure 6: EEPROM Page Write Operation 
Ss 
SYSTEM : slave address 2 
MASTER: : (Read) 0 
sa TEP 
EEPROM: A asta 
K 
Figure 7: EEPROM Current Address Read Operation 
Ss Ss 
SYSTEM : | dd . slave address : 
MASTER: E Biante word address n 2 (read) 
— 
SDA Tlofulolatatalo PTT T1144 Toftloltatala) PRT T TT) 
Aue ERE PPeeae LJ 
EEPROM: : C C  datan 
K K K 


Figure 8: EEPROM Random Read Operation 
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SYSTEM 
MASTER: 


SDA 


EEPROM: 


S 

T slave address 

A A A 
R (read) C Cc 
T x K K 


data n+x 


Figure 9: EEPROM Sequential Read Operation 
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4.0 Serial Presence Detect EEPROM Data 


Table 5: Serial Presence Detect Data Format 


Ld = — i 
Optional 
| 0‘ Defines # of bytes written into serial memory at module manufacturer___|_Required_| 
Fundamental memory type (FPM, EDO, SDRAM..) from Appendix A 
| 6 Cs Datta Width ofthisassembly CC Ci‘“‘;SC*C*C‘WY,SCR@Qureccd | 
| 8 __| Voltage interface standard ofthisassembly ss C~—C*id:CR@Qrccd | 
| 9 ~~‘ | SDRAM Cycle time, CL=X (highest CAS latency) 
DIMM Configuration type (non-parity, ECC) 
| 36-61 __—si|_SupersetInformation(maybeusedinfuturey) CT 
| 128+ | Unusedstoragelocations Cd 


Notes: Required/Optional* (bold*) are SDRAM only bytes 
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Byte 0 - Number of Bytes used by Module Manufacturer (General) 

This field describes the total number of bytes used by the module manufacturer for the SPD data 
and any (optional) specific supplier information. The byte count includes the fields for all required 
and optional data. 


Number of bytes 
Undefined 
p= = = — a -§ — 3] 


Byte 1 - Total SPD Memory Size (General) 
This field describes the total size of the serial memory used to hold the Serial Presence Detect 
data. 


Serial Memory Size 
po RFU CO 


512 Bytes 
| 2048 Bytes | OB 
P8192 Bytes | OD 


Byte 2 - Memory Type (General) 
This field describes the fundamental memory type implemented on the module. 


Memory Type 
EDO 


PEDO 
SDRAM 
Sa ee eee 
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Note for Bytes 3-4: Bytes 3-4 show a roll-up value for Hex 1, 2, 3 (i.e., 1row/16rows). For 
SDRAM devices over duration of REV 1 in Byte 62 (SPD Jedec Rev level), values of 1-3rows/cols 
are not expected, and Hex equivalent is 16-18rows/columns. Jedec Byte 62 would change rev 
level if values of 1-3 row/col become available. 


Byte 3 - Number of Row Address Bits (SDRAM specific) 

This field describes the number of row address bits in the SDRAM array. Note: the number of row 
address bits does not include the bank selects (BAO, BA1). If the module has only one bank OR if 
the module has two banks of the same size and organization, then bits 3:0 describe the number of 
row address bits, and bits 7:4 are 0. If the module has two banks with different size/organization, 
then bits 3:0 describe the row addressing for bank 1 and bits 7:4 describe the row addressing for 
bank 2. 


Number of Row Addr bits Bits 3:0 Hex Value 
Undefined za ea 
1/16 


2/17 
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BYTE 4 - Number of Column Address Bits (SDRAM specific) 

This field describes the number of column address bits in the SDRAM array. Note: the number of 
column address bits does not include the bank selects (BAO, BA1), or the AutoPrecharge bit. If 
the module has only one bank OR if the module has two banks of the same size and organization, 
then bits 3:0 describe the number of column address bits, and bits 7:4 are 0. If the module has 
two banks with different size/organization, then bits 3:0 describe the column addressing for bank 1 
and bits 7:4 describe the column addressing for bank 2. 


Number of Col Addr bits Bits 3:0 Hex Value 
Undefined is 0 


Number of Col Addr bits Bits 7:4 Hex Value 
Undefined aaa ae) 


BYTE 5 - Number of Module Rows 
This field describes the number of rows of SDRAM components on the module. Byte 17 applies to 
SDRAM device banks (a module with 2 rows could have devices with 2-16 internal banks). 


Number of Banks 
Undefined a 
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BYTES 6 & 7 - Module Data Width 


This field describes the data width on the SDRAM module. Bit 0 of byte 6 is the LSB and Bit 7 of 
byte 7 is the MSB. 


Module Data Width Byte 7 (Hex) Byte 6 (Hex) 
Undefined 00 3 00 
iS a __ 
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BYTE 8 - Module Interface Signal Levels 
This field describes the SDRAM module signal voltage interface. 


Voltage Interface 
5.0 Volt(TTL | 


New Table 


BYTE 9 - SDRAM Cycle time (highest CAS latency) 

This field defines the total minimum cycle time (clock period) for the SDRAM. For example if the 
SDRAMs support CAS latency of 3, 2 and 1 (as indicated in byte 18), this byte defines Tclk for 
CAS latency 3. The byte is broken into two nibbles: the high order nibble (bits 4 through 7) 
designate the cycle time to a granularity of 1 ns; the value presented by the low order nibble has a 
granularity of 1/10 ns and is added to the value of the higher nibble. 


BYTE 10 - SDRAM Access time from Clock (highest CAS latency) 

This field defines the maximum clock to data out for the SDRAM (Tac). For example if the 
SDRAMs support CAS latency of 3, 2 and 1 (as indicated in byte 18), this byte defines Tac for 
CAS latency 3. The byte is broken into two nibbles: the high order nibble (bits 4 through 7) 
designate the cycle time to a granularity of 1 ns; the value presented by the low order nibble has a 
granularity of 1/10 ns and is added to the value of the higher nibble. 


BYTE 11 - Module Configuration Type 
This field defines the module’s error detection and correction scheme. 


Error Detect/Correct 
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BYTE 12 - Refresh Rate/Type 
This field defines the module’s refresh rate and type. 


Refresh Period Bit 7, Self Refresh Bits 6-0 (hex) 
Flag 
C= = 2 00"= ==) 


| Normal (15.625us) | 
| Reduced (.25x)..3.9us | Oi | 
| Reduced(.5x)78us | 0 FT 
Extended (2x)31.3us | 0. | 
Extended(4x)62.5us [| 0. | 


Extended (8x) 125 us 


sla] ala 
Ww} wo] wo] 
MI 


Self Refresh 
Normal (15.625 us) 
Reduced (.25x)...3.9 us 
Reduced (.5x) 7.8 us 
Extended (2x) 31.3 us 
Extended (4x) 62.5 us 
Extended (8x) 125 us 


elo} fo} lo) [o) 
OES [ee] te) 


ius] 
N 
mm 


a} jalala 
Ww} | w 
all 


BYTE 13 - SDRAM Width (Primary SDRAM) 

Bits 6:0 of this byte define the data width of the primary SDRAM components used on the module. 
The primary SDRAM is that which is used for data. Examples of primary (data) SDRAM widths are 
x4, x8, x16, and x32. Bit 7 of this byte is a flag which indicates that a 2nd bank on the module has 
a primary SDRAM width of 2X that of the first bank. If the module has two banks with the same 
Primary SDRAM width, then bit 7 remains as “O”. 


Primary SDRAM Bits 6:0 Hex Value 
Component Data Width 
a 


Undefined 


No Bank 2 -OR- 
Bank 2 uses same width 
Primary SDRAM as Bank 1 


Bank 2 Primary SDRAM is 
2X the width of Bank 1 1 
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BYTE 14 - Error Checking SDRAM Width 

If the module incorporates error checking and if the primary data SDRAM does not include these 
bits; i.e. there are separate error checking SDRAMs, then the error checking SDRAM’s width is 
expressed in this byte. Examples of error checking SDRAM widths include x4, x8, and x16. 


Bits 6:0 of this byte define the data width of the Error Checking SDRAM components used on the 
module. Bit 7 is a flag which indicates that a 2nd bank on the module has Error Checking 
SDRAM width of 2X that of the first bank. If the module has two banks with the same Error 
Checking SDRAM width, then bit 7 remains as “0”. 


Error Checking SDRAM Bits 6:0 Hex Value 
Component Data Width 
LE ——— 300; —— = J 


Undefined 


No Bank 2 -OR- 
Bank 2 uses same width | ae | 
EC SDRAM as Bank 1 
ae 
the width of Bank 1 1 
BYTE 15 - SDRAM Device Attributes, Min Clock Delay for Back to Back Random Column 
Addresses 


Number of Clocks 
Undefined a 
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BYTE 16 - SDRAM Device Attributes, Burst Lengths Supported 
This byte defines various burst lengths supported. If the burst length is supported, then the 
corresponding bit is “1” 


a 


Burst = a = = 
Length = Length = 8 Length = 4 Length = 2 Length = 1 
Page 


ford | 


BYTE 17 - SDRAM Device Attributes, Number of Banks on SDRAM Device 
This byte defines the number of banks internal to the SDRAM devices for each row of the DIMMs. 


Number of Device Banks 
| Resvd. 


BYTE 18 - SDRAM Device Attributes, CAS Latency 
This byte defines which CAS latencies are supported. If the bit is “1” then that CAS Latency is 
supported. 


| Bit7, =| Bite | Bits | Bita | Bit | ita] Bit? | Bit 
TBD CAS CAS CAS CAS CAS CAS CAS 
Latency =7 | Latency=6 | Latency=5 | Latency=4 | Latency=3 | Latency=2 | Latency =1 


BYTE 19 - SDRAM Device Attributes, CS Latency 
This byte defines which CS latencies are acceptable for the Module. If the bit is “1” then that CS 
Latency is supported. 


| Bite | Bits =| ita | Bits | Bit2 | Biti1 | Bito 
CS Latency | CSLatency | CSLatency | CSLatency | CSLatency | CSLatency | CS Latency 
=6 =5 =4 =3 =2 = 1 =0 


BYTE 20 - SDRAM Device Attributes, WE Latency 
This byte defines which CS latencies are acceptable for the Module. If the bit is “1” then that WE 
Latency is supported. 


| Bit7, =| Bit6_ S| StS S| Bits | Bits |S Bit2_ S| Siti | Sito 


WE Latency | WE Latency | WE Latency | WE Latency | WE Latency | WE Latency | WE Latency 
6 =5 =4 =3 =2 =1 =0 
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BYTE 21 - SDRAM Module Attributes 
This byte defines various aspects of the module. If the aspect is TRUE, then the corresponding bit 
is “1”. 


Redundant | Differential Registered Buffered On-Card Registered Buffered 
Row Addr Clock Input DQMB DQMB PLL (Clock) Address/ Address/ 


Inputs Inputs Control Control 
Inputs * Inputs * 
po tortor toro toro toro tortor 
* Address, RAS, CAS, WE, CKE, S 
** Redundant addressing implies the use of SDRAMs having the same address depth (e.g. 4Mx4 mixed with 4Mx16) in 
the same 8-byte quad word, but having different RAS/CAS addressing and/or different numbers of device banks. Actual 
implementation is not yet determined. 


BYTE 22 - SDRAM Device Attributes, General 


This byte defines various aspects of the SDRAMs on the module. If the aspect is TRUE, then the 
corresponding bit is “1”. 


| Bit7 | Bits | Bits | ita | Bits | sBit2 | siti | sito | 


TBD TBD Upper Vcc Lower Vcc Supports Supports Supports Supports 
tolerance: tolerance: Write1/Rea Precharge Auto- Early RAS# 
0=10% 0=10% d Burst All Precharge Precharge 
1=5% 1=5% 


pe ft = 0 SS = on SS = on = tS Por: =e hore = t= or 3) 


Vcc Tolerance refers to the voltage range under which the SDRAMs operate to the timings 
specified in the SPD bytes 9, 10, 23-30. 


Note for Bytes 23-24: Bytes 23-24 show a roll-up value for Hex 1, 2, 3 (i.e., 1ns/16ns). For 
SDRAM devices over duration of REV 1 in Byte 62 (SPD Jedec Rev level), values of 1-3ns are not 
expected, and Hex equivalent is 16-18ns. Jedec Byte 62 will change rev level when values of 1-3 
ns become available. 


BYTE 23 - SDRAM Cycle time (2nd highest CAS latency) 

This field defines the minimum cycle time (clock period) for the SDRAM when operating at its 2nd 
highest CAS latency. For example if the SDRAMs support CAS latency of 3, 2 and 1 (as indicated 
in byte 18), this byte defines Tclk for CAS latency 2. The byte is broken into two nibbles: the high 
order nibble (bits 4 through 7) designate the cycle time to a granularity of 1 ns; the value 
presented by the low order nibble has a granularity of 1/10 ns and is added to the value of the 
higher nibble. 


Bits 7-4 Hex Value 


1/10 nanoseconds Bits 3-0 Hex Value 
a 


3ns /18ns 
a 


4 
po 
F 
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BYTE 24 - SDRAM Access from Clock (2nd highest CAS latency) 

This field defines the maximum clock to data out for the SDRAM (Tac) when operating at its 2nd 
highest CAS latency. For example if the SDRAMs support CAS latency of 3, 2 and 1 (as indicated 
in byte 18), this byte defines Tac for CAS latency 2. The byte is broken into two nibbles: the high 
order nibble (bits 4 through 7) designate the cycle time to a granularity of 1 ns; the value 
presented by the low order nibble has a granularity of 1/10 ns and is added to the value of the 
higher nibble. 


ee eee 
——— 
F 


4 
5 


BYTE 25 - SDRAM Cycle time (3rd highest CAS latency) 

This field defines the minimum cycle time (clock period) for the SDRAM when operating at its 3rd 
highest CAS latency. For example if the SDRAMs support CAS latency of 3, 2 and 1 (as indicated 
in byte 18), this byte defines Tclk for CAS latency 1. The byte is broken into two sections: the 6 
high order bits (bits 7:2) designate the cycle time to a granularity of 1 ns; the value presented by 
bits 1:0 has a granularity of 1/4 ns and is added to the value of the higher nibble. 


Nanoseconds Bits 7-2 
pT to 
ee ee eee eee 


4 
mai 


BYTE 26 - SDRAM Access from Clock (3rd highest CAS latency) 

This field defines the maximum clock to data out for the SDRAMs (Tac) when operated at its 3rd 
highest CAS latency. For example if the SDRAMs support CAS latency of 3, 2 and 1 (as indicated 
in byte 18), this byte defines Tac for CAS latency 1. The byte is broken into two sections: the 6 
high order bits (bits 7:2) designate the access time to a granularity of 1 ns; the value presented by 
bits 1:0 has a granularity of 1/4 ns and is added to the value of the higher nibble. 


Nanoseconds Bits 7-2 1/4 nanoseconds Bits 1-0 
Binary Value Binary Value 
Undefined 000000 | oO | 


SE aaa 
000001 
000010 

3 


000011 Ee 
000100 
aera ees 


rma 
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BYTE 27 - Minimum Row Precharge Time 
This byte defines the precharge to activate minimum (Trp) using 1ns granularity. 


Precharge Minimum Bits 7-0 
ooo Value 


| undefined 
eh at we ts ee 


ee ee ee eee 
————— ee 


BYTE 28 - Row Active to Row Active Min 
This byte defines the minimum row activate to row activate delay (Trrd) using 1 ns granularity. 


Act to Act Minimum Bits 7-0 
Hex Value 
| undefined =| CO 
a ns a rel 
Ea eee eer eee 
a eee ee eee 
[es eee eee eee 
SE ae eee) 


BYTE 29 - RAS to CAS Delay Min 
This byte defines the minimum RAS to CAS delay (Tred) using 1ns granularity. 


Minimum ee Value 

| undefined 
ee 
ee ee ee, 


ON ss 
re Ce ee 


Nov, 1999 22 of 30 Revision 1.2B 


intel. PC SDRAM Serial Presence Detect (SPD) Specification 
BYTE 30 - Minimum RAS Pulse Width 


This byte defines the minimum activate to precharge time (Tras) using 1 ns granularity. 


Minion Hex Value 
| undefined | CO 
a aa ae ees 
Si = ht a 2) 
SEE ae 


ae eee 

ee ee Ll es 
et ee a 
a ee (et ee 


BYTE 31 - Density of Each Row on Module 


This byte describes the memory capacity of each physical row on the DIMM module. This byte will 
have at least one bit set to a “1” to represent at least one row’s size. If there is more than one row 
on the module (as represented in Byte 5) and they have the same size, then only one bit in this 
field is set. If the module has more than one row of different sizes then more than one bit will be 
set. For example: 


# Banks Size of Row 1 Size of Row 2 Byte 31 contents 
1 32MByte N/A 0000 1000 
2 32MByte 32MByte 0000 1000 
2 32MByte 16MByte 0000 1100 


pt?! S| te | BES |B |S | Bit | Bit? S| Bit 


512MByte eeMey 128MByte 64MByte 32MByte 16MByte 8MByte 4MByte 


BYTE 32-35 - Input setup and Hold time (Under JEDEC Committee Ballot no. JC42.5-97- 
119) 


Definition of these bytes is in JEDEC Ballot process. The proposed data structure is as defined: 


| Bit7 | Bité | Bits | Bits | Bits | Bit2 | siti | sito | 


Positive/ Setup Time inns Setup Time in tenth ofa ns 
Negative 


Bit 7 = 0 defines a positive setup time w.r.t. the clock 
Bit 7 = 1 defines a negative setup time w.r.t the clock 
Bit 6-4 = Defines the setup time in ns. 

Bit 3-0= Defines the setup time in tenth of a ns. 


Nov, 1999 23 of 30 Revision 1.2B 


intel. PC SDRAM Serial Presence Detect (SPD) Specification 


Some encoded values in the table: 


| Bit? | Bité | Bits | Bits | Bits | Bit2 | siti |  Bito | Comment _| 


BYTE 32 - Command and Address signal input setup time: 


This byte describes the input setup time w.r.t the rising edge of the clock input. Both positive and 
negative setup times are supported. 


| Bit7 | Bité | Bits | Bits | Bits | Bit2 | siti | sito | 


Positve/ Setup Time in ns Setup Time in tenth ofa ns 
Negative 


Bit 7 = 0 defines a positive setup time w.r.t. the clock 
Bit 7 = 1 defines a negative setup time w.r.t the clock 
Bit 6-4 = Defines the setup time in ns. 

Bit 3-0= Defines the setup time in tenth of a ns. 


Example: 
For an address input setup time of: 


+2.5ns the byte value will be (0 010 0101) 
Similarly: 

For an address input setup time of: 
-0.5ns the byte value will be (1 000 0101) 
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BYTE 33 - Command and Address signal input hold time: 


This byte describes the input hold time w.r.t the rising edge of the clock input. Both positive and 
negative hold times are supported. 


| Bit7 | Bité | Bits | Bits | Bits | Bit2 | siti | sito | 


Positive/ Hold Time inns Hold Time in tenth ofa ns 
Negative 


Bit 7 = 0 defines a positive hold time w.r.t. the clock 
Bit 7 = 1 defines a negative hold time w.r.t the clock 
Bit 6-4 = Defines the hold time in ns. 

Bit 3-0= Defines the hold time in tenth of a ns. 


Example: 

For a command input hold time of: 
+2.5ns the byte value will be (0 010 0101) 
Similarly: 

For a command input hold time of: 

-0.5ns the byte value will be (1 000 0101) 


BYTE 34 - Data signal input setup time: 


This byte describes the input setup time w.r.t the rising edge of the clock input. Both positive and 
negative setup times are supported. 


| Bit7 | Bité | Bits | Bits | Bits | Bit2 | siti | sito | 


Positive/ Setup Time in ns Setup Time in tenth of ns 
Negative 


Bit 7 = 0 defines a positive setup time w.r.t. the clock 
Bit 7 = 1 defines a negative setup time w.r.t the clock 
Bit 6-4 = Defines the setup time in ns. 

Bit 3-0= Defines the setup time in tenth of a ns. 


Example: 
For a data input setup time of: 


+2.5ns the byte value will be (0 010 0101) 
Similarly, 

For a data input setup time of: 

-0.5ns the byte value will be (1 000 0101) 
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BYTE 35 - Data signal input hold time: 


This byte describes the input hold time w.r.t the rising edge of the clock input. Both positive and 
negative hold times are supported. 


| Bit7 | Bité | Bits | Bits | Bits | Bit2 | siti | sito | 


Positive/ Hold Time inns Hold Time in tenth ofa ns 
Negative 


Bit 7 = 0 defines a positive hold time w.r.t. the clock 
Bit 7 = 1 defines a negative hold time w.r.t the clock 
Bit 6-4 = Defines the hold time in ns. 

Bit 3-0 = Defines the hold time in tenth of a ns. 


Example: 
For a data input hold time of: 


+2.5ns the byte value will be (0 010 0101) 
Similarly, 

For a data input hold time of: 

-0.5ns the byte value will be (1 000 0101) 


BYTE 62 - SPD Data Revision Code 
This byte specifies the SDRAM DIMM SPD Data revision to which the module conforms. 


SPD Revision Bits 7-0 
Hex Value 


Current Release Nov. 99 
aaa eee eee 


This byte indicates the SPD revision number. For SPD revision 1.2 and higher it should be 
encoded in BCD. For example, for SPD rev 1.2, data should be 12. 


BYTE 63 - Checksum for Bytes 0-62 

This byte is the checksum for bytes 0 through 62. This byte contains the value of the low 8-bits of 
the arithmetic sum of bytes 0 through 62. 

BYTES 64-71 - Manufacturer’s JEDEC ID Code 

BYTE 72 - Manufacturing Location 

BYTE 73-90 - Manufacturer’s Part Number 


BYTE 91-92 - Revision Code 


BYTE 93-94 - Manufacturing Date 
Definition of these bytes are in JEDEC Ballot process. The proposed data structure is as TBD 


| Bit7 | Bité | Bits | Bits | Bits | Bit2 | siti | sito | 
a (aaa aa ge 
aD (a a a ae | oe 
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BYTE 95-98 - Assembly Serial Number 
BYTE 99-125 - Manufacturer Specific Data 


BYTE 126 - Intel specification for frequency 
This byte defines the clock frequency of the Intel SDRAM DIMM specification. 


Intel Specification Hex Value 
Frequency 


66 Mhz | 
100 Mhz 


For 100Mhz support this byte should be programmed to (64)h. 
For 66Mhz support this byte should be programmed to (66)h, which is required for backward 
compatibility with existing BIOS code. 


BYTE 127 - Intel Specification details for 100MHz Support 


This byte defines the SDRAM component and Clock interconnection details for the DIMMs as 
defined: 


| Bit7 =| ~—Bit6é =| Bits 


CLKO CLK1 CLK2 ats ats ae att — 
Temp Latency = 3 | Latency =2 nae tae 


bit7= 1: CLKO is connected on the DIMM 

bit7= 0: CLKO is not connected on the DIMM 

bit6= 1: CLK1 is connected on the DIMM 

bit6= 0: CLK1 is not connected on the DIMM 

bits= 1: CLK2 is connected on the DIMM 

bit5= 0: CLK2 is not connected on the DIMM 

bit4= 1: CLK3 is connected on the DIMM 

bit4= 0: CLK3 is not connected on the DIMM 

bit3= 1: component tested to case temperature A (value TBD) 

bit3= 0: component tested to case temperature B (value TBD) 

bit 2 and bit 1 = CL3 and CL2 support as shown: 
ee | 


CAS Latency 3 04 
CAS Latency 2 ae cee) 


bit0= 1: It supports Intel defined Concurrent Auto-precharge 
bit0= 0: It does not supports Intel defined Concurrent Auto-precharge 


' The 66hex value for 66Mhz is preserved for backward compatibility 

* Bits 2 and 3 are “preserved” for backward compatibility with existing BIOSes 

* For a complete definition of “Intel Concurrent AP” functionality consult Intel’s PC-SDRAM 
specification. 
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Example 1: 
Byte 127 with the following encoding will imply: 


| Bit? =| Bit 
CLK 


| Bits, | ~—CBit4d =| SC Bit3s S| Sita S| Siti, =| ito 
Temp Latency =3 | Latency =2 
1 ee se 


A Single sided DIMM 

CLKO and CLK2 connected on the DIMM 

90°C junction temp 

SDRAMs with CL=2 support “ and SDRAMs supporting Intel defined Concurrent Auto-precharge 


Example 2: 
Byte 127 with the following encoding will imply: 


| Bit? =| Bit 


| Bits | ~—CBita | Bits S| Bit2 S| Bit =| Bit 
CLKO CLK1 CLK2 CLK3 CAS Intel AP 
Temp Latency = 3 | Latency =2 
1 1 


A Double sided DIMM 

CLKO, CLK1, CLK2 and CLK@ are all connected on the DIMM 

100°C junction temp 

SDRAMs with CL=2 support ° and supporting Intel defined Concurrent Auto-precharge 


“ For full CL=2 support at 100mhz BIOS needs to check SPD bytes 18, 23, 24. 
> For full CL=2 support at 100mhz BIOS needs to check SPD bytes 18, 23, 24 


Nov, 1999 28 of 30 Revision 1.2B 


intel. PC SDRAM Serial Presence Detect (SPD) Specification 


5.0 SPD Data Format Example 


The table below serves as an example of how the SPD data can be implemented. The example shows the 
SPD data for one particular PC 100-222 and PC133-333 unbuffered SDRAM DIMM with the following 
characteristics: 

128MB, x64, 8Mx8. 

Note that for an SDRAM with different characteristics than the above, some of the SPD values will be 
changed accordingly; also, some data may be vendor dependent. 


Table 6: SPD data format example 


Byte Description SPD Value | SPD Value Comment 
PC100-222 | PC133-333 

0 Number of bytes used by module 80h 80h 128 bytes used 
manufacturer 

1 Total SPD memory size O8h 08h 256 bytes 

2; Memory type 04h 04h SDRAM 

3 Number of row address bits OCh OCh 12 row address bits 

4 Number of column address bits 09h 09h 9 column address bits 

5 Number of module rows 02h 02h 2 rows 

6 Module data width, LSB 40h 40h x64 

7 Module data width, MSB 00h 00h 

8 Module interface signal levels Olh Olh LVTTL 

9 SDRAM cycle time for highest CL AOh 75h Tclk = 10ns for 1OOMHz CL3 
(Tclk) Tclk = 7.5ns for 133MHz CL3 

10 SDRAM access time from clock for 60h 54h Tac = 6ns for 1OOMHz CL3 
highest CL (Tac) Tac = 5.4ns for 133MHz CL3 

11 Module configuration type 00h 00h Non-parity, non-ECC 

12 Refresh rate/type 80h 80h 15.6us/Self refresh 

13 Primary SDRAM width 08h 08h x8 

14 Error Checking SDRAM width 00h 00h None 

15 SDRAM device attributes, min clock Olh Olh 1 clock 


delay for back to back random 
column addresses (Tecd) 


16 SDRAM device attributes, burst 8Fh 8Fh Burst length = 1, 2, 4, 8, page 
lengths supported 
17 SDRAM device attributes, number of 04h 04h 4 banks 
banks on SDRAM device 
18 SDRAM device attributes, CAS 06h 06h CL = 2 and 3 
latency 
19 SDRAM device attributes, CS Olh Olh CS latency = 0 
latency 
20 SDRAM device attributes, WE Olh Olh WE latency = 0 
latency 
21 SDRAM module attributes 00h 00h Unbuffered 
22 SDRAM device attributes, general OEh OEh Supports auto-precharge, 
precharge all, write1/read 
burst 
23 SDRAM cycle time for 2™ highest AOh AOh Tclk = 10ns 
CL (Tclk) 
24 SDRAM access time from clock for 60h 60h Tac = 6ns 
2™ highest CL (Tac) 
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25 SDRAM cycle time for 3™ highest 00h 00h N/A 
CL (Tclk) 
26 SDRAM access time from clock for 00h 00h N/A 
3" highest CL (Tac) 
27 Minimum row precharge time (Trp) 14h 14h 20ns (value may be vendor 
dependent) 
28 Minimum row active to row active OFh OFh 15ns (value may be vendor 
delay (Trrd) dependent) 
29 Minimum CAS to RAS delay (Tred) 14h 14h 20ns (value may be vendor 
dependent) 
30 Minimum RAS pulse width (Tras) 32h 2Dh 45ns for 133MHz 


50ns for 1OOMHz 
(value may be vendor 


dependent) 
31 Module bank density 10h 10h 64MB 
32 Command and Address signal input 20h 15h 2.0ns for 1OOMHz 
setup time 1.5ns for 133MHz 
33 Command and Address signal input 10h 08h 1.0ns for 1OOMHz 
hold time 0.8ns for 133MHz 
34 Data signal input setup time 20h 15h 2.0ns for 1OOMHz 
1.5ns for 133MHz 
35 Data signal input hold time 10h 08h 1.0ns for 1OOMHz 
0.8ns for 133MHz 
36-61 | Reserved 00h 00h 
62 SPD revision 12h 12h Rev. 1.2 
63 Checksum for byte 0-62 Value is SDRAM dependent 
64- Manufacturer’s Data Value is vendor dependent 
125 
126 | Intel specification for frequency 64h 64h 100MHz (for PC-100 
compatibility) 
127 | Details for PC100 Contains correct value for 
PC100 support 
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